To define the role of asymptomatic autoimmune thyroiditis in the cause of breast cancer, the presence of circulating thyroid autoantibodies was studied in two populations, one with a high risk of breast cancer (British women) and one with a low risk (Japanese women). Ostensibly healthy women and patients with breast cancer from both countries were studied. There was no difference in the incidence of thyroid autoantibodies between women with breast cancer and healthy women in either race. The incidence of thyroid autoantibodies in healthy British women, however, was two to three times that in healthy Japanese women. The incidence of reticulin antibodies, was considerably higher in both groups of Japanese women. No remarkable differences in the incidence of antinuclear, smooth-muscle, antimitochondrial, gastric parietal cell, or liver-kidney microsomal antibodies were found between women with breast cancer and healthy women or between the two races. Only the incidence of antinuclear antibodies was marginally higher in Japanese patients with advanced cancer.
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Summary
To define the role of asymptomatic autoimmune thyroiditis in the cause of breast cancer, the presence of circulating thyroid autoantibodies was studied in two populations, one with a high risk of breast cancer (British women) and one with a low risk (Japanese women). Ostensibly healthy women and patients with breast cancer from both countries were studied. There was no difference in the incidence of thyroid autoantibodies between women with breast cancer and healthy women in either race. The incidence of thyroid autoantibodies in healthy British women, however, was two to three times that in healthy Japanese women. The incidence of reticulin antibodies, was considerably higher in both groups of Japanese women. No remarkable differences in the incidence of antinuclear, smooth-muscle, antimitochondrial, gastric parietal cell, or liver-kidney microsomal antibodies were found between women with breast cancer and healthy women or between the two races. Only the incidence of antinuclear antibodies was marginally higher in Japanese patients with advanced cancer.
These results indicate that asymptomatic autoimmune thyroid disease is more prevalent among British than among Japanese women, but they fail to provide direct evidence that autoimmune thyroid disease is associated with breast cancer. Prospective studies of women with autoimmune thyroiditis and studies of young women from low-risk and high-risk populations are needed.
Introduction
The incidence of breast cancer is substantially lower in Japan than in the West, a difference that cannot be explained entirely by the known risk factors in breast cancer. ' It has recently been suggested that subclinical hypothyroidism may be an important factor in the aetiology of this disease2 and that geographical variations in the incidence of breast cancer may be related to racial differences in thyroid status.' ' We therefore studied the incidence of autoimmune thyroid disease in two populations, one with a high and the other with a low incidence of breast cancer. The incidence of circulating thyroid autoantibodies was assessed in healthy women and those with breast cancer from Britain and Japan. Recent studies have suggested that the incidence of certain non-organ-specific autoantibodies is increased in breast cancer'5-l' and that the number of these antibodies present in one individual is related to the risk of recurrence after mastectomy.'7 Therefore we studied the incidence of antinuclear (ANA), smooth muscle (SMA), and antimitochondrial antibodies (AMA) in the two populations. We also assessed the incidence of reticulin antibodies (RA) and liver-kidney microsomal (LKM) and gastric parietal cell (GPC) antibodies.
Subjects and methods
Healthy women-A total of 211 British and 96 Japanese, ostensibly healthy, female volunteers were randomly selected for study. None of the Japanese were in hospital, but 44 of the British women were in hospital awaiting surgery for minor conditions unrelated to the immune or endocrine systems. Since the incidence of the various circulating autoantibodies in this subgroup was similar to that in the women who were not in hospital we considered that their inclusion in the healthy group was justified. No one with a history of thyroid disease was accepted for study.
Patients with breast cancer-These were 277 British and 85 Japanese women with early or advanced breast cancer who had been admitted to the breast cancer unit at Guy's Hospital, London, or The National Cancer Centre Hospital, Tokyo. Blood was collected from patients with early breast cancer (defined as Ti or 2, NO or 1, and MO in the TNM tumour classification system'8) during the 48 hours before mastectomy. Patients with advanced breast cancer were those with locally advanced disease or distant metastases. Most of these patients had had, singly or in combination, oophorectomy, androgen or oestrogen treatment, and deep x-ray treatment. None of the patients had had hypophysectomy, adrenalectomy, or cytotoxic drugs. Blood was collected during their admission to hospital for consideration for endocrine ablation or deep x-ray treatment. Those with a history of thyroid disease were not accepted.
Age-There was no statistical difference between the age distribution in the various groups (fig 1) . The age distribution of the two subgroups of patients with breast cancer (early and advanced) was 
Results
The incidence and the titres of circulating thyroid autoantibodies did not differ materially between the patients with cancer and healthy women in either. race. On comparing the incidence among healthy women, however, important differences emerged between the two races (fig 2) . Thyroid microsomal antibodies, as detected by immunofluorescence, were three times as common in the British as in the Japanese women. Similarly, the incidence of these antibodies when measured by the haemagglutination test was between three and four times higher in the British women. The incidence of microsomal antibodies measured by the complement fixation test and the incidence of thyroglobulin antibodies measured by haemagglutination, although again substantially higher in British women, were not significantly higher than in Japanese women because of the few positive cases and the relatively small size of the Japanese population. The overall incidence of thyroid autoantibodies (microsomal ± thyroglobulin) was There was no racial difference in the incidence, or in the titres, of the three non-organ-specific antibodies-ANA, SMA, and AMA. The incidence of ANA and SMA was slightly increased in patients with cancer, although this difference was statistically significant only for ANA in Japanese patients with advanced breast cancer (P <0 05). The incidence of AMA in women with cancer was similar to that in healthy women. Values significantly different from those of healthy Japanese women: *P<0-01. tP<0 005. TP<0 05. IIP<0-001.
§Values was significantly different from that for Japanese patients with advanced breast cancer (P<0 05). The apparent difference in the incidence of multiple autoantibodies between Japanese women with early breast cancer and Japanese women with advanced cancer could not be statistically evaluated because of the small numbers studied, and may require further examination in a larger series.
The incidence of the organ-specific antibodies (LKM and GPC antibodies) was not significantly different in any group, although the incidence of GPC antibody was slightly higher among Japanese women with breast cancer.
Discussion
We observed a higher incidence of circulating thyroid autoantibodies in British women, a population with a high risk of breast cancer, than in the Japanese, a population with a low risk. This finding seems to indicate that asymptomatic autoimmune thyroid disease is more prevalent in British women than in Japanese women. On the other hand, the incidence of thyroid autoantibodies in patients with established breast cancer in either race was no higher than in their respective populations of healthy women. Our results, therefore, fail to provide any direct evidence that autoimmune thyroid disease is associated with breast cancer. Additional prospective studies, in which many women with lymphocytic thyroiditis should be followed up for a long period, will be required to establish the precise implications of this condition in the aetiology of breast cancer. The presence of thyroid autoantibodies in over a quarter of the adult British women studied agrees with our earlier observations, and those of others,2' on the incidence of autoantibodies in middle-aged women. Similarly, an incidence of thyroid antibodies of 9g%t) in Japanese women, reported by Ohmi et al,24 agrees with the low incidence we observed. The underlying factors responsible for this racial difference in thyroid autoimmunity are unknown.
Among the other autoantibodies studies, the high incidence of RA in the Japanese was unexpected and requires further investigation. These antibodies included R1, R2, R, Kupffer cell, and adherent cell types,25 the commonest being the R, pattern, sometimes combined with Rl.
The incidence of ANA and SMA showed no racial differences.
Although patients with breast cancer had a slightly higher incidence of ANA and SMA only the incidence of ANA in the Japanese with advanced cancer was significantly higher than that in healthy Japanese women. Whitehouse and Holborow found these two antibodies in over half of their 12 patients with breast cancer1 '-a much higher incidence than we observed. Similarly, Wasserman et all7 reported an incidence of about 350% in patients with operable breast cancer, the incidence being further increased to 50% in those in whom the disease recurred.
Our data on different antibodies-ANA, SMA, and AMAoccurring singly or together in the same patient (table II) , do not support the contention of Wasserman et al'7 that multiple autoantibodies are commoner in patients with breast cancer, especially those who develop recurrence of disease.
